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short naddc adds, usually DNA oligonucleotides, which may be annealed to a target polynucleotide by 
complementary base-pairing. The primer may then be extended along the target DNA strand by a DNA 
polymerase enzyme. Primer pairs can be used for amplification (and identification) of a nucleic add 
sequence, &g., by the polymerase chain reaction (PCR). 

Probes and primers as used in the present invention typically conqirise at least 15 contiguous 
nucleotides of a known sequence. In order to enhance spedfidty, longer probes and primers may also 
be employed, such as probes and primers that comprise at least 20, 25, 30, 40, 50, 60, 70, 80, 90, 100, 
or at least 150 consecutive nucleotides of the disclosed nucldc acid sequences. Prol)es and primers may 
be considerably longer ttian these examples, and it is understood that any length supported by the 
specification, including the tables, figures, and Sequence Listing, may be used. 

Methods for preparing and using probes and primers are described in the references, for 
example Samtirook, J. et al. (1989) Molecular aoning: ALabcgatorv Manual . 2"* ed., vol. 1-3, Cold 
Spring Harbor Press, Plainview NY; Ausubtil, F.M. et al. (1987) Current Protocols in Molecular 
Biology . Greene PubL Assoc. & Wney-Intersdences, New York NY; Innis, M. ei al. (1990) PCR 
Protocols. A Guide to Methods and Applications . Academic Press. San Diego CA. PCR primer pairs 
can be derived fi-om a known sequence, for example, by using computer programs intended for that 
purpose such as Primer (Version 0.5, 1991, Whitehead Institute for Biomedical Research, Cambridge 
MA). 

Oligonucleotides for use as primers are selected using software known in the art for such 
purpose For example, OLIGO 4.06 software is useful for the selection of PCR primer pairs of up to 
100 nucleotides each, and for the analysis of oligonucleotides and larger polynucleotides of up to 5,000 
nucleotides from an input polynucleotide sequence of up to 32 Idlobases. Similar primer selection 
programs have incorporated additional features for expanded capabilities. For exanq^le, the PrimOU 
primer sdection program (available to the public from the Genome Center at University of Texas South 
West Medical Center, Dallas TX) is capable of choosing spedfic primers from megabase sequences 
and is thus useful far designing primers on a genome-wide scope. The Primer3 primer selection 
program (available to the public fiom the Whitehead InsUtute/MIT Center for Genome Research, 
Cambridge MA) allows the user to input a ''raispriming library," in which sequences to avoid as primer 
binding sites are user-specified. Prinier3 is useful, in particular, for the sdection of oligonucleotides for 
microarrays. (The source code for the latter two primer selection programs may also be obtamed firom 
their respective sources and modified to meet the user's specific needs.) The PrimeGen program 
(available to the public fi-om the UK Human Genome Mapping Project Resource Centre, Cambridge 
UK) designs primers based on multiple sequence alignments, thereby allowing selection of primers that 
hybridize to either the most conserved or least conserved regions of aligned nuddc add sequences. 
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Hwcc tbis program is useful for idemificatian of both uniqae and conserved oligonudeotides and 
pGlymideotide firagmems. Tbe oiligomideotides and polymideotide fragments identified by any of the 
above selection methods are useful in hybridization technologies, for exanqjle, as PGR or sequencing 
primers, microarray elements, or specific probes to identify fully or partially complementary 
5 polynudeotides in a sanqde of nucleic adds. Methods of oligomideotide sdection are not linuted to 
those described above. 

A "recombinant nucldc add" is a sequence that is not naturally occurring or has a sequence 
that is made by an artifidal combination of two or more otherwise separated segments of sequence. 
This artifidal combination is often accomplished by chemical synthesis or, more commonly, by the 
10 artifidal man^ulation of isolated segments of nudeic adds, e.g., by genetic engineering techniques 
such as those described in Sambrook, supra . The term recombinant includes nudeic adds that have 
been altered soidy by additioa substitution, or ddetion of a portion of the nucldc add. Frequenay, a 
recombinant nucldc add may indude a nudeic acid sequence pperably linked to a promoter sequence. 
Such a recombinant nucldc add may be part of a vector that is used, for exair5)le, to transform a cdl. 
15 Altemativdy, such recombinant nudeic adds may be part of a viral vector, e.g., based on a 

vacdnia virus, that could be use to vaccinate a mammal wherein the recombinant nudeic add is 
^ expressed, indudng a protective immunological response in the mammal. 

A "regulatory dement" refers to a nuddc add sequence usually derived firom untranslated 
regions of a gene and includes enhancers, promoters, imrons, and S' and 3' untranslated regions (UTRs). 
20 Regulatory dements interact with host or viral proteins which control transcription, translation, or RNA 



"Reporter molecules" are chemical or biochemical moieties used for labeling a nucleic acid, 
amino acid, cb* antibody. Reporter molecules indude radionudides; enzymes; fluoarescent. 
chemiLuminescent, or chromogenic agents; substrates; cofadors; inhibitors; magnetic particles; and 
25 other moieties known in the art. 

An "RNA equivalent," in reference to a DNA sequence, is composed of the same linear 
sequence of nudeotides as the refierence DNA sequence with the excq>tion that all occurrences of the 
nitrogenous base thymine are replaced with uradl, and the sugar backbone is composed of ribose 
instead of deoxyribose. 

30 The term "sample" is used in its broadest seaise. A sample suspeded of containing NTT. 

nudeic adds encoding NTT, or fragments thereof may comprise a bodily fluid; an extract from a cdl, 
chromosome, organdie* or membrane isolated from a cell; a cdl; genomic DNA, RNA, or cDNA, in 
sdution or bound to a substrate; a tissue; a tissue print; etc. 



stability. 



The terms "specific binding" and "specifically binding" refer to that interaction between a 
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llierefbie. in one embodiment. NTT or a fragment or derivative thereof may be administered 
to a subjea to treat or prevent a disorder assodated with deoeased expression or activity of NTT. 
Examples of such disorders include, but are not limited to, a transport disorder such as akinesia, 
amyotrophic lateral sclerosis, ataxia tdangiectasia, cystic fibrosis, Becker's muscular dystrophy, 
5 Bell's palsy. Charcot-Marie Tooth disease, diabetes mellitus. diabetes uisipidus, diabetic neuropathy, 
Duchemie muscular dystrophy, hyperkalemic periodic paralysis, nonnokalemic periodic paralysis, 
Parkinson's disease, malignant hyperthennia. multidrug resistance, myasthenia gravis, myotonic 
dystrophy, catatonia, tardive dyskinesia, dystonias, peripheral neuropathy, cerebral neoplasms, 
prostate cancer; cardiac disorders associated with transport, e.g., angina, bradyarrythmia, 

10 tachyanythmia, hypertension. Long QT syndrome, myocarditis, cardiomyopathy, nemaline 

myopathy, centronuclear myopathy, lipid myopathy, mitochondrial myopathy, thyrotoxic myopathy, 
ethanol myopafliy. dermatomyositis. inclusion body myositis, infectious myositis, polymyositis; 
neurological disorders associated with transport, e.g.. Alzheimer's disease, amnesia, bipolar disorder, 
dementia, depression, epilepsy, Tomrette's disorder, paranoid psychoses, and schizophrenia; and other 

15 disorders associated with transport. e.g.. neurofibromatosis, postheipetic neuralgia, trigeminal 

neuropathy, sarcoidosis, sickle cell anemia, Wilson's disease, cataracts, infertility, pulmonary artery 
stenosis, sensorineural autosomal deafiiess, hyperglycemia, hypoglycemia. Grave's disease, goiter, 
Cusbing's disease. Addison's disease, glucose-galactose malabsorption syndrome, 
hypercholesterolemia, adrenoleukodystrophy. Zellweger syndrome, Menkes disease, occipital horn 

20 syndrome, von Gierke disease, cystinuria, iminoglycinuria. Hartup disease, and Fanconi disease; a 
neurological disorder such as epilepsy, ischemic cerebrovascular disease, stroke, cerebral neoplasms, 
Alzheimer's disease. Pick's disease, Huntington's disease, dementia. Paxldnson's disease and other 
extrapyramidal disorders, amyotrophic lateral sclerosis and other motor neuron disorders, progressive 
neural muscular atrophy, retinitis pigmentosa, hereditary ataxias, multiple sclerosis and other 

25 demyelinating diseases, bacterial and viral meningitis, brain abscess, subdural empyema, epidural 
abscess, suppurative intracranial thrombophlebitis, myelitis and radiculitis, viral central nervous 
system disease, prion dise asesjnclu diBg.^ii m. Creutzfeldt- Jakob dise ase, and Gerstmann- 
Stra ussler-Scheinker syndro me, fatal familial insomnia, nutritional and metabolicdisease^of the 
nervous system, neurofibromatosis, tuberous sclerosis, cerebelloretinal hemangioblastomatosis, 

30 encephalotrigeminal syndrome, mental retardation and other developmental disorders of the central 
nervous system including Down syndrome, cerebral palsy, neuroskeletal disorders, autonomic 
nervous system disorders, cranial nerve disorders, spinal cord diseases, muscular dystrophy and other 
neuromuscular disorders, peripheral nervous system disorders, dermatomyositis and polymyositis, 
inherited, metabolic, endocrine, and toxic myopathies, myasthenia gravis, periodic paralysis, mental 

35 disorders including mood, anxiety, and schizophrenic disorders, seasonal affective disorder (SAD), 
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and frequency of admmistratiQii, drug cxsmbinationCs), reaction sensitivities* and response to tlierapy. 
Lxmg-acting compositions may be administered every 3 to 4 days» every weeik, or biweekly depending 
on the half -life and clearance rate of the particular formulation. 

Normal dosage amounts may vary from about 0.1 f^g to 100,000 ^tg. up to a total dose of 
S about 1 gram, depending upon the route of administration. Guidance as to particular dosages and 
methods of delivery is provided lu the literature and generally available to practitioners in the art 
■ Those skaied in the art will employ differait formulations for nucleotides than for proteins or their 
inhibitors. Similarly, delivery of polynucleotides cs pclypq)tides will be specific to particular cells, 
conditions, locations, etc. 
10 DIAGNOSTICS 

^J^annt^^■• «ar>bflffemt«fe^antihodiesjyhicl^^ f or the diagnos is 

^,jofdisOTders characterized by expression of OTSrcnr in assays to monitor patients being treated with 
NTT or agonists, antagoni&U, Ul luLubftafSof NTT. Antibodies usefVd for diagnostic purposes may be 
prqDared in the same manner as described above for therapeutics. Diagnostic assays for NTT include 
15 methods which utilize the antibody and a labeJ to detect NTT in human body fluids or in extracts of 
ceQls or tissues. The antibodies may be used with or without modiiicatiQn, and may be labeled by 
covalenl or non-covalent attachment of a rq>orter molecule A wide variety of reporter molecules, 
several of which are described above, are known in the art and may be used. 

A variety of protocols for measuring NTT, including HLIS As, RIAs. and FACS, are known in 
20 the art and provide a basis for diagnosing altered or abnormal levels of NTT expression. Normal or 
standard values for NTT expression are established by combining body fluids or cell extracts taken 
from normal mammalian subjects, for example, human subjects, with antibodies to NTT under 
conditions suitable for conq^lex formation. The amount of standard complex formation may be 
quantitated by various methods, such as photometric means. Quantities of NTT expressed in subject, 
25 control, and disease sanq>les from biopsied tissues are compared with the standard values. Deviation 
between standard and subject values establishes liie parameters for diagnosing disease. 

In another embodiment of the invention, the polynucleotides encoding NTT may be used for 
diagnostic purposes. The polynucleotides which may be used include oligonucleotide sequences, 
complementary RNA and DNA molecules, and PNAs. The polynucleotides may be used to detect and 
30 quantify gene expression in biopsied tissues in which esqpression of NTT may be correlated with 

disease. The diagnostic assay may be used to determine absence, presence, and excess expression of 
NTT, and to monitor regulation of NTT levels during therq)eutic intervention. 

In one aspect, hybridization with PGR probes v/tncix are capable of detecting polynucleotide 
sequ^es, including genomic sequences, encodihg NTT or closely related molecules may be used to 
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treatment regimeD for tbat patient For example* therapeutic agents \K^ch ore higbly effective and 
display the fewest side effects may be selected for a patient based an. Ns/ba pbarmacogenomic profile. 



A particular embodiment relates to the use of the polynucleotides of the present invention to 
generate a transcript image of a tissue or cell type. A transcript image rqiresents tlie global pattern of 
gene expression by a particular tissue or ccU type. Global geaie expression patterns are analyzed by 
quantifying the number of eicpressed genes and their relative abundance under given conditions and at a 

10 given time. (See Seilhamer et al., "Comparative Gene Transcript Analysis," U.S. Patent Number 
5,340,484, expressly incorporated by reference herein.) Thus a transcript image may be generated by 
hybridizing the polynucleotides of the present invention or their complements to the totality of 
transcripts or reverse transcrq>ts of a particular tissue or cell type. In one embodiment, the 
hybridization takes place in high-throughput format, wherein the pcflynudieotides of the present 

1 5 invention or fheir complements conqirise a subset of a plurality of dements on a microarray . The 
resultant transcript image would provide a profile of gMie activity. 

Transcript images may t)e generated using transcripts isolated from tissues, cdl lines, biopsies, 
or other biological samples. The transcript image may thus reflect gene expression in vivo , as in the 
case of a tissue <k biopsy sanqde^ or in vitro, as in the case of a ceD line. 

20 Transcript images which profile the expression of the polynucleotides of the present invention 

may also be used in conjunction with in vitro model systems and preclinical evaluation of 
pharmaceuticals, as well as toxicological testing of industrial and naturaUy-occuning environmental 
compounds. All compounds induce characteristic gene expression patterns, frequently termed 
molecular fingerprints or toxicant signatures, which are indicative of mechanisms of action and toxicity 

25 (Nuwaysir, E.F, et al. (1999) Mot Carcinog. 24:153-159; Steiner. S. and N.L. Anderson (2000) 

Toxicol Lett. 112-11 3:467-471 , expressly incorporated by reference herein). If a test conq)ound has a 
signature similar to that of a coQq>ound with Imown toxicity. It is likely to share those toxic properties. 
These fingerprints or signatures are most useful and refined when they contain esqiresslon infc^mation 
from a large number of genes and gene families. Ideally, a genome- wide measurement of expression 

30 provides the highest quality signature. Even genes whose expression is not altered by any tested 

compounds are important as well, as the levels of expression of these genes are used to normalize the 
rest of the expression data. The ncBmalization procedure is useful for comparison of expression data 
after treatment with different compounds. While the assignment of gene function to dements of a 
toxicant signature aids in interpretation of toxicity mechanisms, knowledge of gene function is not 





as dement^onAgiCTpyra^^ Tbe microairay may be used to monitor or measure protein-protein 
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protein expression levels are quantified by exposing the microarray to the sample and detecting the 
levds of protein bound to each array eleaneot (Lueking, A et al. (1999) Anal. BioctienL 270: 103-1 1 1 ; 
Mendoze^ L.G. et al. (1999) Blotedmiques 27:778-788). Detection may be performed by a variety of 
methods known in the art, for exanq)le, by reacting the proteins in the sanq)le with a thiol- or amino- 
reactive fluorescent compound and detecting the amount of fluorescence bound at each array element. 

Toxicant signatures at the proteome level are also useful for toxicological screening, and should 
be analyzed in parallel with toxicant signatures at the transcript level. There is a poor correlation 
between transcript and protein abundances for some proteins in some tissues (Anderson. N.L. and J. 
Seilhamer (1997) Hectrophoresis 18:533-537). so proteome toxicant signatures may be useful in the 
analysis of compounds which do not significantly affect the transcript image, but which alter the 
proteomic profile. In addition, the analysis of transcripts in body fluids is difficult, due to rapid 
degradation of mRNA, so proteomic profiling may be more rdiable and informative in such cases. 

In another embodiment, the toxicity of a test conqx^und is assessed by treating a biological 
sample containing proteins with the test compound. Proteins that are expressed in the treated biological 
sample are separated so that the amount of ea<di protein can be quantified. The amount of each protein 
is compared to the amount of the corresponding protein in an untreated bicdogical sample. A difference 
in the amount of protein between the two san^les is indicative of a toxic response to the test compound 
in the treated sample. Individual proteins are identified by sequencing the amino acid residues of the 
individual protdns and comparing these partial sequences to the polypeptides of the present invention. 

In another enibodiment, the toxicity of a test conq)ound is assessed by treating a biological 
sample containing proteins with the test conqx)und. Proteins from the biological sample are incubated 
with antibodies specific to the polyp^tides of the present invention. The amount of protein recognized 
by the antibodies is quantified. The amount of protein in the treated biological sample is compared with 
the amount in an untreated biological sample. A difference in the amount of protein between the two 
samples is indicative of a toxic response to the test compound in the treated sample. 

Microarrays may be prepared, used, and analyzed using nffithods known in the art {Sec, e.g., 
Brennan, T.M. et aL (1995) U.S. Patent No. 5,474,796; Schena, M. et al. (1996) Proc. Nad, Acad. Sci. 
USA 93:10614-10619; Baldeschwdler et al. (1995) PCT application W095/251116; Shalon, D. et al. 
(1995) PCT appUcation WO95/35505; Heller, R.A et al. (1997) Proc. NaU. Acad. Sci. USA 94:2150- 
2155; and Hdler, M.J. et al. (1997) U.S. Patent No. 5,605,662.) Various types of microarrays are weil 
known and thoroughly described in DNA Microarrays: A Practical Approach . M. Schena, ed. (1999) 
Oxford University Press, London, hereby expressly incorporated by reference. 

In another embodiment of the invention, nucleic acid sequences encoding NTT may be used to 
generate hybridization probes useful in mapping the naturally occurring genomic sequence. Either 
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and transfected into conqj^ent E. coli cdls. Transfonned cells were selected on antibiotic-containing 
media, and individual colonies were picked and cultured ovemigbt at SV^C in 384-wen plates in LB/2x 
carb liquid media. 

The cefls were lysed, and DNA was anq)lified by PGR using Taq DNA polymerase (Ainersham 
S Pharmacia Biotech) and Pfu DNA polymerase (Stratagene) with the following parameters: Step 1 : 

94*C, 3 min; Step 2: 94''C. 15 sec; Stesp 3: 60*0, 1 min; Step 4: 72'C. 2 min; Step 5: stqps 2, 3. and 4 
rq)eated 29 times; Step 6: 72 "C, 5 min; Step 7: storage at 4*C. DNA was quantified by PICOGREEN 
reagent (Molecular Probes) as described above. Samples with low DNA recoveries were reamplified 
using the same conations as described above. Samples were diluted with 20% dimethysulf oxide (1 :2, 
10 v/v), and sequenced using DYENAMIC energy transfer sequencing primers and the DYENAMIC 
DIRECT kit (Amersham Pharmacia Biotech) or the ABI PRISM BIGDYE Terminator cycle 
sequencing ready reaction kit (Applied Biosystems). 

In like manner, AiH length pol3roucleotide sequences are verified using the above procedure or 
are used to obtain 5 ' r^ulatory sequences using the above procedure along with oligonucleotides 
IS designed for such extension, and an appropriate genomic library. 

IX. Labeling and Use of Individual Hybridization Probes 

Hybridization probes derived Jfrom SEQ ID NO:7-12 are erE^loyed to screen cDNAs, genomic 
DNAs. or mRNAs. Although the labeling of oligonucleotides, consisting of about 20 base pairs, is 
specifically described, essentially the same procedure is used with larger nucleotide fragmenLs. 

20 Oligonucleotides are designed using state-of-the-art software such as OLJGO 4.06 software (National 
Biosciences) and labeled by combining 50 pmol of each oligomer, 250 /zCi of .[y-^^] adenosine 
triphosphate (Amersham Pharmacia Biotech), and T4 polynucleotide kinase (DuPont NEN, Boston 
MA). The labeled oligonucleotides are substantially purified using a SEPHADEX G-2S superfine size 
exclusion dextran bead colunm (Amersham Pharmacia Biotech). An aliquot containing 10' counts per 

25 minute of the labeled probe is used in a typical membrane-based hybridization analysis of human 

genomic DNA digested with one of the following endonucleases: Ase I, Bgl II, Eco RI, Pst I, Xba I. or 
Pvu II (DuPont NEN). 

The DNA from each digest is fractionated on a 0.7% agarose gd and transferred to nylon 
membranes (Nytran Plus, Schleicher & Schudl, Durham NH). Hybridization is carried out for 16 

30 hours at 40 "C. To remove nonspecific signals, blots are sequentially washed at room temperature 
under conditions of up to, for exanqile, 0. 1 x saline sodium citrate and 0.5% sodium dodecyl sulfate. 
Hybridization patterns are visualized using autoradiography or an alternative imaging means and 
compared. 

X. Microarrays 
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The linkage or synthesis of array danents upon a microarray can be achieved utflizing 



lechnologies should be unifarm and solid with a non-porous surface (Schena (1 999), supraV Suggested 
5 substrates include silicoB, silica, glass slides, glass dups» and silicon wafo-s. Alternativdy. a procedure 
analogous to a dot or slot blot may also be used to arrange and link elements to the surface of a 
substrate using thermal, UV, chemical, or mechanical bonding procedures. A typical array may be 
produced using available methods and machines wdl known to those of ordinary skill in the art and may 
contain any appropriate number of elements. (See, e.g., Schena, M. et al. (1995) Science 270:467-470; 



10 Shalon, D. et al. (1996) Genome Res. 6:639-645; Marshall. A. and J. Hodgson (1998) Nat Biotechncd. 
16:27-31.) 



comprise the dements of the microairay. Fragments or oligomers suitable for hybridization can be 
selected using software well known in the art such as LASERGENE software (DNASTAR). The array 

IS dements are hybridized with polynucleotides in a biological sample. The polynucleotides in the 
biological sample are conjugated to a fluorescent labd or other molecular tag for ease of detection. 
After hybridization, nonhybridized nucleotides from the biological sample are removed, and a 
fluorescence seamier is used to detect hybridization at each array dement. Alternatively, laser 
desorbtion and mass spectrometry may be used for detection of hybridization The degree of 

20 complementarity and the rdative abimdance of each polynucleotide which hybridizes to an dement on 
the microarray may be assessed. In one embodiment, microarray prq)aration and usage is described In 
detail bdow. 

Tissue or Ceil Sample Preparation 



25 poly(A)* RNA is purified using the oligo-(dT) cdlulose method. Each poly(A)* RNA sample is 

reverse transcribed using MMLV reverse-transcriptase, 0.05 pg/pl oligo-(dT) primer (21mer), IX first 
strand buffer, 0.03 units/pl RNase inhibitor, 500 pM dATP, 500 pM dGTP, 500 pM dTTP, 40 pM 
dCTP, 40 |iM dCTP-Cy3 (BDS) or dCTP-Cy5 (Amersham Pharmacia Biotech). The reverse 
transcription reaction is performed in a 25 nil volume containing 200 ng poly(A)* RNA with 

30 GEMBRIGHT kits (Incyte), Specific control poly(A)* RNAs are synthesized by in vitro transcription 
from non-coding yeast genomic DNA. After incubation at 37** C for 2 hr, each reaction sample (one 
with Cy3 and another with Cy5 labeling) is treated with 2.5 ml of 0.5M sodiimi hydroxide and 
incubated for 20 minutes at 85^ C to the stop the reaction and degrade the RNA. Samples are purified 
using two successive CHROMA SPIN 30 gel filtration spin columns (CLONTECH Laboratories, Inc. 



Full length cDNAs, Ejqpressed Sequence Tags (ESTs). or fragments or oligomers thereof may 



Total RNA is isolated from tissue samples using the guanidinium thiocyanote method and 
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(CLONTECH), Palo Alto CA) and after combimng, both reaction samples are ethanol precipitated 
using 1 ml of glycogen (1 mg/nd). 60 ml sodium acetate, and 300 ml of 100% ethanol. The sample is 
then dried to completion using a SpeedVAC (Savant Instruments Inc.. Holhrook NY) and 
resuspended in 14 ^ 5X SSC/0.2% SDS. 
S Microarrav Preparation 

Sequences of the present invention are used to generate airay dements. Each array element is 
amplified from bacterial cells containing vectors with cloned cDNA inserts. PGR amplification uses 
primers complementary to the vector sequences flanking the cDNA insert Array elements are 
amplified in thirty cycles of PCR firom an initial quantity of 1-2 ng to a final quantity greater than S 
10 Mg. Amplified array elements are then purified using S£PHACRY1>400 (Amersham Ptaaimacia 
Biotech), 

Purified array clients are immobilized on polymer-coated glass slides. Glass microscope 
slides (Coming) are cleaned by ultrasound In 0.1 % SDS and acetone, with extensive distilled water 
washes between and after treatments. Glass slides are etched in 4% hydrofluoric acid (VWR 
15 Scientific Products Corporation (VWR), West Chester PA), washed extensively in distilled water, and 
coated with 0.05% aminopropyl silane (Sigma) in 95% ethanol. Coated slides are cured in a 1 10°C 
oven. 

Array elements are applied to the coated glass substrate using a procedure described in US 
Patent No. 5,807,522, incorporated herein by reference. 1 pi of the array element DNA, at an average 

20 concentration of 100 ng/pl, is loaded into the open capillary printing element by a high-speed robotic 
apparatus. The apparatus then deposits about 5 nl of array element sample per slide. 

Microairays are UV-crosslinked using a STR ATALINKER U V-crosslinker (Stratagene). 
Microarrays are washed at room temperature once in 0.2% SDS and three times in distilled water, 
Non-spe<dfic binding sites are blocked by incubation of microarrays in 0.2% casein in phosphate 

25 buffered saline (PBS) (Tropix, Inc., Bedford MA) for 30 minutes at 60** C followed by washes in 
0.2% SDS and distilled water as before. 
Hybridization 

Hybridization reactions contain 9 pi of sample mixture consisting of 0.2 each of Cy3 and 
Cy5 labeled cDNA synthesis products in 5X SSC, 0.2% SDS hybridization buffer. The sample 

30 mixture is heated to 65" C for 5 minutes and is aliquoted onto the microarray surface and covered with 
an 1 .8 cm^ coverslip. The arrays are transferred to a waterproof chamber having a cavity just slightly 
larger than a microscope slide. The chamber is kept at 100% hiunidity internally by the addition of 
140 Ml of 5X SSC in a comer of the chamber. The chamber containing the arrays is incubated for 
about 6.5 hours at 60° C. The arrays are washed for 10 min at 45° C in a first wash buffer (IX SSC, 

35 0.1% SDS). three times for 10 minutes each at 45° C in a second wash buffer (O.IX SSC). and dried. 
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